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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
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Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
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DETAILED ACTION 

1 . This office action is in response to the amended claims of Application no. 
10/557746 submitted on September 1 1, 2007. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

3. Claims 1-3 5-6, 13 & 15 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Keys (US Pub no. 2004/0235280 A1). 

Regarding claim 1, Keys et al. discloses forming an amorphous layer in a region 
from a surface of a semiconductor region to a first depth ([0020], lines 2-4); by heat 
treating the amorphous layer 202 at a prescribed temperature, restoring a crystal 
structure of the amorphous layer in a region from the first depth to a second depth 202 
that is shallower than the first depth 21 1 so that the amorphous layer shrinks to the 
second depth ([0020], lines 17-23; [0034], lines 3-14; [0035], lines 7-11); after the heat 
treating, forming a pn junction at a third depth that is shallower than the second depth 
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202 by introducing ions into the heat treated amorphous layer (fig. 2A-2B; [0020], 
lines 8-1 6; [0028], lines 1 -1 3). 

Regarding claim 2, Keys et al. discloses the prescribed temperature is in the 
range of 475C to 600C ([0028], lines 15-17;[0036], lines 8-10; [0042], lines 10-12). 

Regarding claim 3, Keys et al. discloses the third depth is in a range of 5 nm to 
15 nm ([0031], lines 25-26). 

Regarding claim 5, Keys et al. discloses forming an amorphous layer 202 in a 
region from a surface of a semiconductor region of a first conductivity type to a first 
depth([0020], lines 2-4); by heat treating the amorphous layer at a prescribed 
temperature, restoring a crystal structure of the amorphous layer 202 in a region from 
the first depth 21 1 to a second depth 202 that is shallower than the first depth so that 
the amorphous layer shrinks to the second depth ([0020], lines 17-23;[0034], lines 3- 
14; [0035], lines 7-11); after the heat treating, forming a first impurity layer of a second 
conductivity type which has pn junction at a third depth that is shallower than the 
second depth by introducing ions into the heat treated amorphous layer ( [0020], lines 
8-16; [0028], lines 1-13; [0036], Iines10-14); activating the first impurity layer ([0037], 
lines 1-6). 

Regarding claim 6, Keys et al. discloses the third depth is in a range of 5 nm to 
15 nm ([0031], lines 25-26). 

Regarding claim 13, Keys et al. discloses forming a gate electrode 508 on a 
semiconductor region 502 of a first conductivity type ([0039], lines 6-7); forming an 
amorphous layer in a region from a surface of the semiconductor region to a first depth 
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([0040], lines 1-3 & 10-12) ; forming an insulating sidewall 514 & 516 on a side surface 
of the gate electrode 508 while restoring a crystal structure ([0042], lines 14-16) of the 
amorphous layer in a region from the first depth to a second depth that is shallower than 
the first depth so that the amorphous layer shrinks to the second depth([0020], lines 
17-23;[0034], lines 3-14; [0035], lines 7-11), the restoration of the crystal structure of 
the amorphous layer being caused by heat treatment of a prescribed temperature which 
is conducted during formation of the sidewall ([0042], lines 9-12 &14-16); after the heat 
treating, forming a first impurity layer of a second conductivity type which has a pn 
junction at a third depth that is shallower than the second depth by introducing ions ( 
[0020], lines 8-16; [0028], lines 1-13; [0036], Iines10-14) on both sides of the gate 
electrode 508 in the heat treated amorphous layer ([0043], lines 1-4); activating the 
first impurity layer ([0037], lines 1-6). 

Regarding claim 15, Keys et al. discloses the third depth is in a range of 5 nm to 
15 nm ([0031], lines 25-26). 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 4, 8, & 17 are rejected under 35 U.S.C 103 (a) as being unpatentable in 
view of Keys (US Pub no. 2004/0235280 A1) in view of Wu (US Patent 6,391,751). 



Application/Control Number: Page 5 

10/557,746 

Art Unit: 2813 

Regarding claim 4, Keys et al discloses the limitations of claiml and further 
teaches a gate electrode 508 that is formed on a semiconductor region 502 but fails to 
teach that the gate electrode is formed is non-uniformly formed distributed on the 
semiconductor region. 

However, Wu et al discloses a pattern of a gate electrode 56 that is formed on 
the semiconductor region 50 is non-uniformly distributed on the semiconductor region 
50 (fig. 1a & 1b; column 1, lines 51-52). It would have been obvious to one of 
ordinary kill in the art at the time the invention was made to modify the method of 
manufacturing a semiconductor device of Keys et al. with the gate electrode formed 
non-uniformly on the semiconductor device taught by Wu et al. since doing so would 
provide insulation to the gate electrode from the source/drain region. 

Regarding claim 8, Wu et al discloses a pattern of a gate electrode 56 that is 
formed on the semiconductor region 50 is non-uniformly distributed on the 
semiconductor region 50 (fig. 1a & 1b; column 1, lines 51-52). 

Regarding claim 17, Wu et al discloses a pattern of a gate electrode 56 that is 
formed on the semiconductor region 50 is non-uniformly distributed on the 
semiconductor region 50 (fig. 1a & 1b; column 1, lines 51-52). 
6. Claims 7, 14, 16 are rejected under 35 U.S.C 103 (a) as being unpatentable in 
view of Keys (US Pub no. 2004/0235280 A1) in view of Yu (US Patent 6,521,502 B1). 

Regarding claim 7, Keys et al. discloses all the claim limitations of 5 and further 
teaches the prescribed temperature is in the range of 475C to 600C ([0028], lines 15- 
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17;[0036], lines 8-10; [0042], lines 10-12) but fails to disclose the activation 
temperature range of 500C to 700 C. 

However, Yu et al. discloses the activation temperature range of 500C to 700 C 
(column 6, lines 64-67). It would have been obvious to one of ordinary kill in the art at 
the time the invention was made to modify the method of manufacturing a 
semiconductor device of Keys et al. with the activation temperature range of 500C to 
700 C taught by Yu et al. since doing so would form steep junctions, which is desirable 
for transistors with small dimensions. 

Regarding claim 14, Yu et al. discloses after the step of forming the first impurity 
layer 20 & 22 (40 & 42), forming a second impurity layer 50 & 52 of a first conductivity 
type which has a pn junction at a level that is shallower than the first depth and deeper 
than the third depth by introducing ions on both sides of the gate electrode in the 
amorphous layer (fig. 4; column 6, lines 8-14 & 16-18), wherein the second impurity 
layer is simultaneously activated in the step of activating the first impurity layer (column 
7, lines 1-6). 

Regarding claim 16, Keys et al. discloses all the claim limitations of 13 and 
further teaches the prescribed temperature is in the range of 475C to 600C ([0028], 
lines 15-1 7; [0036], lines 8-10; [0042], lines 10-12) but fails to disclose the activation 
temperature range of 500C to 700 C. 

However, Yu et al. discloses the activation temperature range of 500C to 700 C 
(column 6, lines 64-67). It would have been obvious to one of ordinary kill in the art at 
the time the invention was made to modify the method of manufacturing a 
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semiconductor device of Keys et al. with the activation temperature range of 500C to 
700 C taught by Yu et al. since doing so would form steep junctions, which is desirable 
for transistors with small dimensions. 

7. Claims 9-11 are rejected under 35 U.S.C 103 (a) as being unpatentable in view 
of Yu (US Patent 6,521,502 B1) in view of Keys (US Pub no. 2004/0235280 A1). 

Regarding claim 9, Yu et al discloses forming a gate electrode 30 on a 
semiconductor region 12 of a first conductivity type (column 4, line 13); forming an 
amorphous layer 25 in a region from a surface of the semiconductor region 12 of the 
first conductivity type to a first depth (fig. 2; column 5, lines 8-9 & lines 31-36); by heat 
treating the amorphous layer at a prescribed temperature, restoring a crystal structure 
of the amorphous layer in a region from the first depth to a second depth that is 
shallower than the first depth so that the amorphous layer shrinks to the second depth 
(fig. 3; column 6, lines 46-48 & 58-59); forming a first impurity layer 20 & 22 (40&42) 
of a second conductivity type (column 4, lines 43-48 & 64-65) which has a pn junction 
at a third depth that is shallower than the second depth by introducing ions into the heat 
treated amorphous layer (column 4, lines 43-48); forming a second impurity layer 50 & 
52 of a first conductivity type which has pn junction 50 & 52 at a level that is shallower 
than the first depth and deeper than the third depth by introducing ions into the heat 
treated amorphous layer (fig. 4; column 6, lines 8-14); and activating the first impurity 
layer and the second impurity layer (column 7, lines 1-6) but fails to teach the impurity 
layer formed after the heat treating step. 
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However, Keys et al. teaches the impurity layer formed after the heat treating 
step ([0020], lines 8-16; [0028], lines 1-13; [0036], Iines10-14). It would have been 
obvious to one of ordinary kill in the art at the time the invention was made to modify the 
method of manufacturing a semiconductor device of Yu et al. with teaches the impurity 
layer formed after the heat treating step taught by Keys et al since doing so would form 
junctions that are substantially defect-free. 

Regarding claim 10, Keys et al. discloses the third depth is in a range of 5 nm to 
15 nm ([0031], lines 25-26). 

Regarding claim 11, Yu et al. discloses the prescribed temperature is in a 
range of 475 C to 600 C (column 6, lines 58-59), and the activation is conducted in a 
temperature range of 500 C to 700 C (column 6, lines 64-67). 

8. Claim 12 is rejected under 35 U.S.C 103 (a) as being unpatentable in view of Yu 
(US Patent 6,521,502 B1) in view of Keys (US Pub no. 2004/0235280 A1) as applied 
to claim 9, and further in view of Wu (US Patent 6,391,751). 

Regarding claim 12, Yu et al. as modified by Keys et al. discloses all the claim 
limitations of claim 9 but fails to teach a pattern of a gate electrode that is formed on the 
semiconductor region is non-uniformly distributed on the semiconductor region. 

However, Wu et al discloses a pattern of a gate electrode 56 that is formed on 
the semiconductor region 50 is non-uniformly distributed on the semiconductor region 
50 (fig. 1a & 1b; column 1, lines 51-52). It would have been obvious to one of 
ordinary kill in the art at the time the invention was made to modify the method of 
manufacturing a semiconductor device of Yu et al & Keys et al. with the gate electrode 
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formed non-uniformly on the semiconductor device taught by Wu et al. since doing so 
would provide insulation to the gate electrode from the source/drain region. 

Prior Art 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The following references are cited for disclosing related 
limitations of the applicants claimed and disclosed invention: Stolk et al. (US Pub no. 
2005/0003638 A1). 

Response to Arguments 

9. Applicant's arguments with respect to claims 1-17 have been considered but are 
moot in view of the new ground(s) of rejection. 

10. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to LaTanya Crawford whose telephone number is (571) 
270-3208. The examiner can normally be reached on Monday-Friday 7:30 AM -5:00 
PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead can be reached on (571) 272-1702. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




